Chlorine nitrate, ClONo 2 , was photolyzed at 249 nm by a 10 ns pulse from an excimer laser, and the primary product No 3 was followed by tunable dye-laser absorption at 662 nm. Wfth Ar or Ar plus CH 4 as carrier gases between 20 and 100 Torr, the primary quantum yield for N0 3 was 0.55 (-0.1 to+ 0.3).
. overall quantum yield for ClON0 2 destruction was 4. The lack of HCl as a product when c 2 H 6 was added was interpreted as evidence against path (2) . A multi-step mechanism involving homogeneous and heterogeneous reactions and with (3a) as the primary process was used to explain the results.
Chang, Barker, ~avenport, and Golden [2) photolyzed ClON0 2 at low pressure in a silica Knudsen cell with molecular beam s'ampling into a mass spectrometer. Photolysis was by a filtered beam from a highintensity, high-pressure xeJon lamp. The wavelength band was 260 to 380 nm, and about half of the photolysis occurred below 300 nm. In the 4 apparatus atomic chlorine, atomic oxygen, No·, and ClO could be observed Adler-Golden and Wiesenfeld [3] photolyzed ClON0 2 with a broad-band flash lamp with a pulse width of 20 \.lS. The wavelength of the radiation extended from 200 nm to the infrared with a distribution comparable to I a black-body at 6500 K. Atomic oxygen and atomic chlorine were followed by resonance absorption in. the vacuum-ultraviolet region. They clearly detected atomic oxygen, but did not report a value for the quantum yield.
They were also able to measure the pseudo first-_order kinetics of the 0 + ClO~o 2 reaction, begining 200 llS after the initiation of the flash.
Atomic Cl was looked for but not seen, ,and on the basis of the sensitivity of the apparatus they estimated that cf>(Cl) ~ 0.04. 'These authors favored (3a) as the primary path of ClON0 2 photolysis.
This study was designed to measure the primary N0 3 quantum yield using excimer-laser flash photolysis of ClONo 2 at 249 nm and a dye-laser absorption probe of the No 3 (0-0) band at 661.9 nm.
Experimental r1
The flash photolysis/laser absorption (FP/LA) technique was used to • was always present in these experiments since it (and never CH 4 ) was used to flow through the ClON0 2 saturator. Figure. ...
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The observed quantum yield is consistently 0.55. If (7) It is difficult to compare these results with ·those of Smith ~ al.
[1]. Their method was ind_irect, and their interpretations, based on final products, dependend on a multi-step mechanism including homogeneous and heterogeneous reactions. They explicitly reject channel (2a), whereas this study indicates it to·represent 55% or more of the primary The present results tend to disagree with the article by AdlerGolden and Wiesenfeld [3] , who conclude that the quantum yield from channels (2) (8] . Also, these authors concluded that atomic oxygen 10 was the predominant primary product of ClON0 2 photolysis, whereas this study finds N0 3 to be a predominant primary product. The rate of production of atomic oxygen is
If the term j 2 -r is small compared to one (where Tis the pulse duration), the integral of atomic-oxygen production over the pulse is quadratic in pulse energy (10) since both jl and j 2 are proportional to pulse energy .. .,
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On the· other hand if J 2 1' is larger than one, the oxy:gen signal is linear in pulse energy
The article byAdler-Golden and Wiesenfeld [3] does not give quantitative values for photolytic rate constants, but approximate relative values can be inferred from the data given. The flash lamp has a radiation distribution similar to a black body at 6500 K, and "flash lamp operation led to substantial ClONo 2 decomposition." By using cross sections for This report was done with support from the Department of Energy. Any conclusions or opinions expressed in this report represent solely those of the author(s) and not necessarily those of The Regents of the University of California, the Lawrence Berkeley Laboratory or the Department of Energy.
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